ABSTRACT
The results also have a distinct bearing on the theory of underwater corrosion as affected by conditions of differential oxidation within the solution. The present study was carried out primarily with the aim of studying this effect in greater detail in order to show whether or not a careful control of the conditions, with respect to oxidation, under which the accelerated electrolytic test is carried out is necessary. Incidentally, it was also hoped that some information on the general subject of the effect of aeration on " submerged corrosion" (in particular, "anodic corrosion") might be gained.
CONTENTS
Studies recently carried out by Todt, 3 the results of which were available to the authors only after the present tests had been nearly completed, show that in the case of " couples" of dissimilar metals immersed in an electrolyte the magnitude of the current set up in any particular case is dependent in large measure upon the condition of the solution with respect to the access of oxygen (air).
II. MATERIALS AND METHOD
MATERIALS
Commercial copper and nickel in sheet form were the two metals used throughout. The specimens were cut from the same sheet as was used in the previous study.
4
A normal solution of sodium chloride was used as the corrodent throughout. In the experiments which involved the use of oxygen or nitrogen, gas of ordinary commercial purity was used.
METHOD
The method, which has already been described in detail, 5 consisted essentially in determining the loss of weight of a specimen of sheet metal used as the anode of an electrolytic cell with a cathode of the same material "facing" the anode on each side at a definite distance, 2.5 cm (1 inch). The assembled "cell" is shown in Figure 1 . For purposes of reference, Figure 2 has been reproduced here from the previous report and shows a diagram of the complete set-up. In the The sodium-chloride solution was, for nearly all of the tests, prepared from distilled water which had been freshly boiled in order to T--® Figure 2 . Electrical "set-up render it gas free. In a few cases, however, the solution was intentionally prepared from distilled water with which no precautions had been taken to render it free from air. In a number of other cases the sodium-chloride solution, after being prepared from gas-free distilled water, was " charged" with oxygen or nitrogen by bubbling the gas through it. When it was desired to maintain an atmosphere of oxygen or of nitrogen above the solution the cell was inclosed beneath a bell jar through which a gentle stream of oxygen (or nitrogen) was passed and allowed to escape into the surrounding atmosphere.
In determining the effect of each variable studied a number of runs (usually four) was taken, the voltage applied being increased In order to obtain complete submergence of the specimens-that is, to avoid any surface effect whatsoever-the specimens to be totally submerged were cut from the sheet with a projecting "tail." This tail, which was covered with paraffin in order to protect it from the action of the solution, projected above the surface of the solution several centimeters and afforded a convenient means for making the necessary electrical connection. The specimens were submerged so that the upper edge was 0.5 cm below the surface.
The surface of the specimens was cleaned with fine emery paper, rubbed with pumice, and then washed. They were sealed with paraffin into the slots of the hard-rubber box before starting a "run."
The anode was washed with hot water to remove paraffin after the run, dried, and then weighed. It It should be noted that the current density for a given voltage-that is, the 100 per cent anode efficiency curves-varied some- In reality these curves are the same as the 100 per cent anode efficiency curves inserted in the preceding figures, except that in these curves the currents are expressed in amperes, whereas in the other cases the equivalent weight of metal corresponding has been used.
In Figure 10 A few experiments were carried out upon specimens of zinc, copper, and nickel in the manner described by Evans, to illustrate the fact that if two specimens of the same metal, connected electrically, are submerged at different depths in a solution so that one is exposed to more oxygen than the other, an emf is set up between the two. The metals, copper and nickel, when used in a sodium-chloride solution exposed to the atmosphere, behaved in the same manner as zinc under corresponding conditions, the behavior of which has been discussed in detail by Evans. 8 The specimen near the surface of the solution hence, bathed by the solution of higher oxygen content was cathodic toward the one immersed deeper in the same solution; that is, in contact with a solution of lower oxygen content, as shown by potentiometer measurements as well as by use of a milliammeter. The measurement of the emf set up under these conditions is not at all a simple matter; the relatively high initial value observed rapidly drops as the experiment is allowed to proceed. Only qualitative tests were made to establish the fact that the behavior of the three metals was identical in their general behavior. Additional tests carried out under a bell jar and within an oxygen atmosphere showed that the magnitude of the emf set up was not greatly changed by the introduction of oxygen. The observations made on the uniformity of the corrosive attack of the anode ( fig. 10) showed, however, that the area over which the differential-oxidation effect extended was decidedly increased by increasing the depth of the oxygen-rich surface layer of the solution.
If the potential of an immersed specimen, as a whole, is changed with respect to the solution by the application of 
